Two experiments were conducted on cabbage at the wirehouse in Weed Research Section, at Sakha Agricultural Research Station, Kafr -El-Sheikh Governorate during 2009/10 and 2010/11 seasons. The objective of the present study was to investigate, the efficacy of some herbicides on controlling broomrape as parasite weed under two sources of mineral nitrogen fertilization (ammonium sulfate and ammonium nitrate). The cabbage cultivar, Brunzwick, was used. Broomrape control treatments were Bendimethalin at 750 ga.i./fed., incorporation in soil, Glyphosate at 36 g/a.i/fed., Imazapic at 20 g/a.i/fed. twice, hand pulling twice, and weedy check. Results indicated that ammonium sulfate decreased number and weight of broomrape spikes/m², spikes length and number of capsules/spikes, during 2009/10 and 2010/11 seasons, but increased cabbage yield (7.3 and 6.4%), as compared with ammonium nitrate during both seasons. Results also showed that all broomrape control treatments exerted significant efficiency in controlling broomrape: Imazapic twice, gave the best broomrape control and the highest increase in cabbage yield and quality , followed by Glyphosate, and hand pulling, twice. Thus, the herbicides Imazapic and Glyphosate decreased number and weight of broomrape spikes/m 2 , spikes length and number of capsules/spike. Also, all tested herbicides gave the highest significant increase in the head quality characters in cabbage. The best treatments for increasing the number and weight of edible leaves were Glyphosate, Imazapic and hand pulling, twice; the highest head quality was obtained by Glyphosate and Imazapic; while the highest increase in head characteristics was observed by the hand pulling, twice, Glyphosate and imazapic treatments. Yield increases were estimated by 85.7, 73.1 and 62.1%, respectively in first season and by 65.4, 83.8 and 49.1%, in second one, respectively from Glyphosate, Imazapic and hand pulling, twice Glyphosate, Imazapic and hand pulling twice as compared with weedy check. Thus, these herbicides treatments can replace hand pulling for controlling broomrape weed in cabbage crop.
INTRODUCTION
Most of the vegetable crops are considered to be extremely poor competitor against weeds under field conditions. The branched broomrape is an obligate root parasite of many economically important dicotyledonous crops such as tomato, tobacco, potato, eggplant, carrot, mustard and sunflower. Within the last 15 years, John Nalewaja and Matysiak (1992) stated that nitrogen fertilizer have been more frequency added to the spray solution as an adjuvant to increase herbicide activity. Ammonium sulfate (NH4) appears to be the active component of these fertilizer solutions and has improved the performance consistency on some weeds. It is still unclear how ammonium sulfate improves herbicide performance. Hence, ammonium nitrate, ammonium sulfate and urea at 207 kg N/ha were the optimum level in controlling branched broomrape. Round up (glyphosate) is one product that specifically recommends on its label the addition of ammonium sulfate or a higher rate of round up for hard water, cool air temperature or drought conditions. Curran et al. (2014) reported that herbicides that appear to benefit from the addition of ammonium are relatively polar, weak acid herbicides such as basagran, sulfonylureas and imidazolinons. Americanos and Vouzounis (1995) found that the parasite was effectively controlled in the field by spraying twice with glyphosate at 60 to 100 g a.i./ha or imazaquin at 5-10 g a.i./ha. Some evidences, from pot experiments suggested that trifluralin at 0.9 kg a.i./ha may have a beneficial effect in reducing Orobanche infestation. Garcia Torres et al. (1995) showed that imazapic, applied post once at 10 to 15 g/ha on sunflower plants with 12 to 19 leaves effectively controlled sunflower broomrape without crop damage. Al-Rahban et al. (2009) found that the application of imazapic resulted in high level of Orobanche control up to 84.0% and 86.0% in both Idleb and Aleppo sites, respectively. Lentil seed yield was also increased by 100 % and 109.0% at the above-mentioned locations, respectively. Etagegnehu and Rungsit (2004) reveled that urea at 276 and 207 kg N/ha ammonium nitrate, and ammonium sulfate at 207 kg N/ha and the goat manure at 20 and 30 t/ha were found to be most effective in reducing parasitism and enhancing growth of tomato plants. Even though drastic reduction of branched broomrape infestation was obtained, ammonium nitrate and ammonium sulfate at 276 kg N/ha seemed to be injurious to tomato plants. As nitrogen rates increased, the numbers and dry weights of shoot of branched broomrape decreased and the yields of tomato increased linearly except the yields obtained from the highest rate of ammonium nitrate and ammonium sulfate. This result indicated that branched broomrape infestation of tomato was decreased with increases of soil nitrogen. Dixit et al. (2005) and Sonnenberg and Silva (2005) cited that the plants of plots weeded once (one month after transplanting) and twice (one and 2 months after transplanting) were significantly earlier than those weeded only once (2 months after transplanting) or no weeded. Semidey et al . (1999) stated that the oxyfluorfen at 0.16 kg a.i./ha, pendimethalin at 0.75 kg a.i./ha and metribuzin at 0.70 kg a.i./ha significantly reduced the weed population and dry weight accumulation at 45 days after transplanting cabbage and increased the cabbage yield above that of the untreated control. Dhiman et al. (2005) found that pendimethalin at 1.0 kg ha-1 resulted in the highest number of total cabbage heads per plot (26.67 kg), marketable heads per plot (18.83 kg), average head weight (0.632 kg), marketable yield (141.97 q/ha) and thus, the maximum returns (Rs. 26 517) per hectare. Caruso et al. (2000) found that the highest cabbage yield (26 t/ha-1) was obtained by herbicide treatment i.e. chlorthal-dimethyl (3.4 kg/ha) + propachlor (3.2 kg/ha) and no weed control) Neumann et al. (1999) cited that the fact that hydroxyproline -rich glycoprotein (H R G P) accumulation at the host side of the interface support the view of. At last, a partial defense reaction in the invaded host root tissues within houstoria. H R G P were restricted to differentiating xylem elements, implying a spatio-temporal regulation of H R G P in developmental processes.
MATERIALS AND METHODS
The present research work was carried out in the wire-house, Sakha Agricultural Research Station, Kafr El-Sheikh Governorate during 2009/10 and 2010/11 winter seasons. This study aimed to investigate the performance certain herbicides treatments under sources of nitrogen fertilization (ammonium sulfate and ammonium nitrate) on broomrape (Orbanche ramosa, Forsk.) control and cabbage crop (Brassica Oleracea var Capitata).
The soils of the two experiments were clay textured. Determination of soluble cations and onions and available N,P and K was done according to Jackson ( 1967) . Soil pH was achieved in a 1: 2.5 soil-water suspension according to Black et al ( 1965) . Treatments of each experiment were arranged in a split plot design with four replicates. The main plot area was 10.5 m 2 which contains five rows. Each row was of 3.5 meter in length and 60 cm apart. The treatments were as follow: Main plots (N sources): 1. Ammonium nitrate (33.5% N) which added at rate of 100 kg /fed. 2. Ammonium sulfate (21% N) which added at rate of 160 kg / fed.
Sub-plots (herbicides treatments):
3. Stomp (Pendimethalin50% CS) N-(1-ethylpropyl)-3,4-dimethyl-2,6-dinitrobenzenamine ) at rate of 750g a.i./fed. which used through incorporation in soil before transplanting.
4. Round up (Glyphosate 48% WSC) N-(phosphonomethyl glycine) at rate of 36 g. a. i /fed. applied twice, at 40 days after transplanting and 21days later. 5. Orban (Imazapic 10%SL) (±)-2-[4,5-dihydro-4methyl-4-(1-methylethyl)-5-oxo-1H-imidazol-2-yl]-5-methyl-3-pyridinecarboxylic acid) at rate of 20 g. a. i /fed. applied twice, at 40 days after transplanting and 21days later. 6. Hand pulling, applied twice at 55 and 75 days after transplanting. 7. Weedy check.
Herbicidal treatments were sprayed with knapsack sprayer CP 3 with 200 liter water/ fed., during the two seasons. Calcium superphosphate (15.5% P 2 O 5 ) at rate of 100 kg/fed. was added before planting. Ammonium nitrate (NH 4 NO 3 ) and ammonium sulphate ((NH 4 ) 2 SO 4 ) were splitted in two equal rates and applied before the first and second irrigation. The rest agricultural practices i e. irrigations, pest and diseases control and others were managed in accordance with the local recommendations.
The cultivar, cabbage Brunzwick seeds were sows in soil bed on October 20 th in the two seasons. After 45 days, the seedlings were transplanted in the wire house in rows. the seedlings were transplanted at 45 cm within the row. Cabbage seedling were sown on one side of the row. The yields were harvested every three days from each plot area, and numbers of gathers were eleven beginning at January 25 th until at February 26 th The following data were recorded: Collected data The following data were recorded: On broomrape: Prior cabbage harvesting, number of broomrape spike/m 2 , weight of broomrape (g /m 2 ), spike length (cm) and number of capsules/spike were recorded.
On cabbage yield : Vegetative growth
Random samples of five plants were selected from each sub plot at harvesting and separated to inner leaves (edible) and outer leaves (inedible) and the following data were recorded: a-Number of inedible and edible leaves b-Average fresh weight of inedible and edible leaves (g/head).
Leaf area /plant ((m 2 ): It was determined by the fresh weight method according to the method described by koller (1972) The data of all tested experiments were subjected to the statistical analysis as described Snedecor and Cochran (1980) and the least significant difference LSD at the 5 % level of significance was used for the comparison among the treatments means.
RESULTS AND DISCUSSION

Effect of nitrogen sources: On broomrape
Data presented in Table ( 1) show that ammonium sulfate had significant effect on the number of spikes/m 2 , weight of broomrape spikes/m 2 , spike length (cm) and number of capsules/spike of broomrape parasite weed in the two seasons. Ammonium sulfate decreased these mentioned characters by 10. 75, 13.68, 43.84 and 22.66 %, respectively in 2009/10 and by 15.42, 37.26, 27.27 and 23.18 %, in 2010/11 , respectively as compared with ammonium nitrate.
The results may be due to the death of broomrape plants under ammonium sulfate, or difficulty of penetration of the haustorium into the host root, based on lignifications, mechanical barriers formation, or inhibition of broomrape seed germination by allelochemicales substances released by cereal roots. Therefore, it decreased the above-mentioned characters of broomrape. These results are similar to that obtained by Neumann et al. (1999) and Ghalwash (2003) . On cabbage growth, yield and its quality: Data recorded in Table ( 2) show that ammonium sulphate significantly exceeded ammonium nitrate in cabbage vegetative growth in both seasons except for weight of inedible leaves and number of edible leaves in the two seasons as the differences were nonsignificant. Ammonium sulphate led to increase number of inedible, weight of edible leaves and leaf area /plant (m 2) 6.4, 3.9 and 5.3% in the first season and 49, 1.9 and 4.6% in the second one as compared with ammonium nitrate. Data in Table ( 3) show that ammonium sulphate significantly exceeded ammonium nitrate in head yield /fed in the two seasons. Head quality of gross weight (kg), perimeter (cm) and diameter (cm) of cabbage from ammonium sulphate were higher (16, 5.5 and 22.6 %) and (19.5, 20.8 and 21.4 %), in first and second seasons, respectively than ammonium nitrate. These results are similar to those reported by Ghalwash (2003) .
Additionally, data in Table ( 3) show also that ammonium sulphate significantly exceeded ammonium nitrate in head quality (stem length, cm and head compression%) in both seasons. Ammonium sulphate recorded increased by, 11.2 and 11.1% and 6.4, 6.7 %, respectively as compared with ammonium nitrate in the two seasons. These results are similar to those reported by Ghalwash et al. (2008) .
Effect of herbicides: On broomrape growth :
Data presented in Table ( 4) indicate that all broomrape control treatments decreased significantly number of spikes/ m 2 , weight of spikes/ m 2 , spike length (cm) and number of capsules/spike of broomrape parasite weed in both seasons. Spraying glyphosate and Imazapic, twice, efficiently decreased number of broomrape spikes/ m 2 by 66.78 and 65.04%; weight of spikes/ m 2 by 59.67 and 60.82%; broomrape spike length by 42.65 and 43.39%; and number of capsules/spike by 68.75 and 67.67%, respectively, in 2009/10 season and by 65.90 and 65.56%; 75.65 and 76.08%; and 42.54 and 40.19% and 62.75 and 62.07%, respectively, in 2010/11 season, followed by hand pulling (twice) in two seasons. These results are in agreement with those of Americanos et al. (1995) Ghalwash (2003) and Ismail, (2013) . who reported that the action of glyphosate on broomrape is attributable to its selective accumulation in the young parasite plant up to a level four times as high as that in faba bean host root three days after spraying On cabbage growth, yield and its quality:
Data presented in Table ( 5) indicate that all herbicides treatments as well as hand pulling (twice) increased number and weight of inedible leaves, edible leaves and leaf area /plant (m 2 ) in the two seasons.
Herbicidal treatments except pendimethalin gave the heighest values as the increases in weight of edible leaves over control were 79.52, 68.59, and 68.15%, for glyphosate, twice, imazapic, twice and hand pulling, twice in season 2009/10, respectively and 82.36, 63.29 and 69.62% in season 2010/11, respectively from the same treatments. In regard to leaf area/plant(m 2 ), the results were similar in both seasons. In first season, glyphosate, imazapic and hand pulling (twice) increased this parameter by 19.62, 12.71 and 13.83% , respectively and by 31.93, 21.61 and 27.72% over weedy check in the second season, respectively. Likewise, glyphosate, imazapic and hand pulling (twice), increased significantly the perimeter and diameter of the head by 40.11, 35.52 and 23.67 % and 58.67, 58.67 and 70.95% in the first season and by 42.31, 30.77 and 34.17% and 61.14, 55.15 For head compression %, the results obtained were similar in both seasons. Thus, imazapic, glyphosate, hand pulling and pendimethalin treatments increased its parameter by 27.13, 24.30, 26.95 and 16 .08% in first season and by 39.36, 45.78, 35.17 and 31.93 % in the second one in a decreasing order .
Imazapic gave the largest cabbage yield (ton/fed) followed by glyphosate and hand pulling in both seasons. These treatments gave rise to increased yield by 85.78, 73.17 and 62.15%, in the first season and by 65.40, 53.83 and 49.19% , respectively, in second one, as compared with weedy check. It is worthwhile to mention that, these treatments which gave the highest values of cabbage yield also gave the lowest numbers of broomrape spikes/ m 2 and capsules per spike and the smallest weight of spikes These results are similar to those reported by Ghalwash et al. (2008) and Ismail, (2013) .
Interaction between N sources and herbicides treatments:
Results presented in Table (7) show that spike length (cm), yield (ton/fed.) in both seasons and weight of edible leaves (g /plant) in 2009/10 season and weight of spikes /m 2 in 2010/11 season were highly significant affected by the interaction between N sources and herbicides treatments, while the remainder parameters for both broomrape and cabbage were not appreciably affected by the interaction. Therefore, the nonsignificant results were not included in the table. The great reduction for above-mentioned characters were obtained by the interaction between ammonium sulfate with herbicides treatments as compared with ammonium nitrate with the same herbicides treatments.
The combined interaction between ammonium sulphate with glyphosate gave the largest cabbage yield (ton /fed) while, the lowest one was obtained from ammonium nitrate with weed check treatment in the two seasons.
Therefore, the best cabbage yield was 51.55 and 59.49 ton/fed after obtained by the combined interaction between ammonium sulphate with glyphosate (twice) in 2009/10 and 2010/11 seasons, respectively, followed by imazapic twice, while, the lowest yield (32.62, 36.31 ton/fed), were after the interaction between ammonium nitrate with weedy check treatment in both seasons.
